ABSTRACT Thermodesulfovibrio sp. strain Kuro-1, newly isolated from a thermophilic anaerobic digestion reactor, is a thermophilic anaerobe that can utilize L-lactic acid in fermentation, sulfate respiration, and cocultivation with hydrogenotrophic methanogens. Here, we report its draft genome sequence, consisting of a 1.93-Mb sequence with a GϩC content of 34.0%.
T
he genus Thermodesulfovibrio currently includes five species of thermophilic sulfate-reducing obligate anaerobic bacteria (1) (2) (3) . Among these, T. yellowstonii, T. islandicus, and T. aggregans utilize L-lactic acid upon cocultivation with hydrogenotrophic methanogens (3) . Thermodesulfovibrio spp. are common in thermophilic anaerobic digestion reactors for poly-L-lactic acid (PLLA) treatment using limited quantities of sulfate and sulfur compounds. However, the ecological niche of Thermodesulfovibrio spp. and other lactate-degrading bacteria in the reactor and the phenotypic and genotypic differences among Thermodesulfovibrio spp. remain unclear. Therefore, we isolated a novel Thermodesulfovibrio bacterium, strain Kuro-1, from a thermophilic PLLA treatment anaerobic digestion reactor using the roll-tube method involving serial dilutions (4). Strain Kuro-1 was found to be phylogenetically close to T. yellowstonii strain YP87 T and showed phenotypic similarities to strain YP87 T regarding metabolic processes, such as sulfate respiration and cocultivation with hydrogenotrophic methanogens. However, although strain Kuro-1 fermented L-lactic acid and pyruvate, strain YP87 T utilized only pyruvate (1) . To further clarify these differences, we determined the draft genome sequence of strain Kuro-1.
Strain Kuro-1 was cultivated at 55°C for 14 days using basal medium (5) supplemented with 10 mM L-lactic acid. Bacterial DNA was extracted using proteinase K, as previously described (6), with the addition of phenol-chloroform treatment. A pairedend library was generated using the Kapa HyperPrep and FastGene adapter kits (Nippon Genetics, Tokyo, Japan) and sequenced using the NextSeq platform with 151-bp paired-end reads (Illumina, San Diego, CA, USA) at the Bioengineering Lab Co., Ltd. (Kanagawa, Japan). Of the 8,195,082 paired-end reads generated, low-quality reads were filtered out, and adaptors were removed using Trimmomatic v0.39 with the following parameters: sliding window, 6:30; minimum length, 78 (7) . High-quality reads were assembled de novo using SPAdes v3.13.1 with k-mers of 19, 33, 47, 61, 75, 99, and 127 (8) . The completeness of the draft genome was verified based on the abundance of single-copy marker genes specific for the phylum Nitrospirae using CheckM v1.0.7 (9) . The draft genome was annotated using Prokka v1.12 (10) and functionally annotated using the Kyoto Encyclopedia of Genes and Genomes database (11) .
The draft genome was found to consist of 11 contigs (Ͼ1,000 bp) with 640-fold average coverage. The sequence length is 1.93 Mb, and the GϩC content is 34.0%. The completeness of the draft genome is 98.8%, and 668 genes were detected from the 676 single-copy marker genes. The draft genome sequence of strain Kuro-1 contains 1,937 protein-coding and 48 RNA-coding genes, including 1 encoding a transfer-messenger RNA (tmRNA) and 47 encoding tRNAs. Genes encoding key enzymes involved in sulfate respiration (sulfate adenylyltransferase, adenylyl-sulfate reductase, and dissimilatory sulfite reductase) were also identified. Further comparative genomic analyses of Thermodesulfovibrio spp. will provide insights into the ecophysiological traits of strain Kuro-1 in the thermophilic anaerobic digestion sludge used for PLLA treatment. Data availability. This draft genome sequence was deposited at DDBJ/ENA/ GenBank under accession number BJKS00000000. The version described in this paper is the first version, BJKS01000000. Raw sequencing reads are available in NCBI under the Sequence Read Archive accession number DRX173733.
